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8.    General Addition Theorem,
As a basis for the addition theorem I am accustomed to prove Abel's theorem for the function cc~$u defined by means of the differential equation
(36)
For this case it may be stated in the following terms :
If <j>u be defined as a function of u through the differential equation
~T-         D
\ aU J
and P + Q<f)'u be any integral function of (j>u and <fiu, then the complete cycle ofr values ^, u2, us, ... u,r that satisfy the equation
(38)                                     P + Qfiu = 0 satisfy simultaneously the relation
(39)                                Ui + tta + Ws-f ... +^. = 0.
The application is as follows.    Let the equations defining <f) be
(40)                    (^Y = a + 4bv 4-\auj
,          dv
v=^'    ^
The function
1   v    <f>'
1   v,
is rational and integral in <f>u and ^'w, of the form (42)                           A+Bv+Of'u,
in which
A
and the degree of $u is 4.   Two of the roots of the quartic
)2 = 0